Introduction {#sec1-1}
============

Autoimmune pancreatitis (AIP) and pancreatic cancer have recently been reported.\[[@ref1]--[@ref5]\] In such cases, cytological examination can be difficult due to sclerosis, inflammation and reactive atypia in the corresponding tissue. In cytological examinations, some authors have reported that when a smear preparation exhibits a predominance of inflammatory cells (lymphocytes and plasma cells) with sparse epithelial cells lacking atypia, a cytological diagnosis of AIP may be possible.\[[@ref6]\]

Here, we report, a case of invasive pancreatic ductal carcinoma with marked lymphoplasmacytic infiltration. Although ductal cancer was suggested based on endoscopic ultrasound guided fine-needle aspiration (EUS-FNA) cytology findings, other medical examinations indicated chronic pancreatitis or AIP.

Case Report {#sec1-2}
===========

A 75-year-old man without a history of malignancy was referred to our institution because of weight loss and a mass lesion in the pancreas tail. The laboratory studies were unremarkable. The patient\'s CEA level was elevated (12.7 ng/mL; normal, 0-6 ng/mL), but the CA 19-9 level was within the normal range (25.6 U/mL; normal, 0-37.0 U/mL). No increase was noted in the serum amylase level (51 IU/L; normal value, 25-120 IU/L) or the lipase level (22 U/L; normal value, 13-49 U/L). Dynamic-enhanced computed tomography (CT) imaging showed a mass measuring 20 mm in the tail of the pancreas with no dilation of the main pancreatic duct, anomalous arrangement of the pancreaticobiliary ducts, or obstructive jaundice. Endoscopic retrograde cholangiopancreatography (ERCP) revealed a narrowing of the main pancreatic duct at the tail. A cytology analysis of the pancreatic juice was negative for tumor cells. These results suggested that the mass lesion in the pancreas was caused by chronic pancreatitis or autoimmune pancreatitis, rather than a pancreatic carcinoma. Further laboratory tests showed a normal IgG level (1100 mg/mL; normal, 800-1800 mg/mL), a normal IgG4 level (67.0 mg/mL; normal, 4-180 mg/mL) and the absence of antinuclear antibody. The EUS-FNA specimens showed a mixture of abnormal columnar epithelia and abundant lymphocytes. A diagnosis of pancreas cancer was made, and a pancreatosplenectomy was performed.

Cytological and histopathological findings {#sec2-1}
------------------------------------------

Smear preparations of the EUS-FNA materials from the pancreas tumor were stained using Diff-Quik solution. Cytoblocks were made by allowing the aspirated materials to clot in 10% buffered formalin, followed by treatment in alginic acid. The smear preparations showed numerous lymphocytes including plasma cells with necrotic material \[[Figure 1a](#F1){ref-type="fig"}\] and small clusters of atypical epithelial cells \[[Figure 1b](#F1){ref-type="fig"}\]. The atypical cells had a high nuclear to cytoplasmic ratio; the cells were hyperchromatic and contained prominent nucleoli. The Papanicolaou-stained smear preparations and the cytoblock preparations showed similar findings. In the cytoblock specimens, some plasma cells were immunoreactive to anti-IgG4 antibody.

![(a) Numerous lymphocytes and plasma cells with necrotic material and fibrosis are visible (Diff-Quik, ×400); (b) Atypical epithelial cells (Diff-Quik, ×1000); (c) The cut surface of the resected specimen show an elastic, hard, white mass that was located in the pancreas tail; (d) Ductal adenocarcinoma with lymphoplasmacytic infiltration was visible (H and E, ×100); (e) Immunohistochemical findings showed abundant IgG4-positive plasma cells around the pancreatic duct and cancer cells (IHC, ×100)](JCytol-30-46-g001){#F1}

The cut surface of the resected pancreas showed an elastic, hard, white mass in the pancreas tail \[[Figure 1c](#F1){ref-type="fig"}\]. In the histopathologic examination, intralobular and interlobular fibrosis was observed, with numerous lymphocyte and plasma cell infiltrations. No granulocytic epithelial lesions were found, so these histological features were compatible with the characteristics of type 1 autoimmune pancreatitis-lymphoplasmacytic sclerosing pancreatitis (Type 1 AIP-LPSP). Invasive ductal adenocarcinoma with lymphoplasmacytic infiltration was also observed in these lesions \[[Figure 1d](#F1){ref-type="fig"}\]. Immunohistochemical staining, revealed abundant IgG4-positive plasma cells (\>50 cells per high-power field \[HPF\]) around the pancreatic duct and tumor cells \[[Figure 1e](#F1){ref-type="fig"}\]. The pathological diagnosis was moderately differentiated tubular adenocarcinoma with abundant lymphoplasmacytic infiltration and AIP-LPSP features.

Discussion {#sec1-3}
==========

In the current report, we were able to make a correct diagnosis of pancreatic carcinoma based on the presence of atypical epithelial cells in EUS-FNA specimens with concomitant AIP-LPSP features.

The differentiation of pancreatic ductal adenocarcinoma from focal chronic pancreatitis, such as autoimmune pancreatitis, is particularly difficult in some cases. Indeed, although AIP can be well controlled with corticosteroids, some patients undergo a pancreatic resection. This diagnostic and management dilemma has been discussed in detail. Several reports of criteria for distinguishing AIP from pancreas ductal adenocarcinoma have been made. The proposed criteria for diagnosing AIP include radiological studies, laboratory examinations, histopathological features, and response to steroid therapy.\[[@ref7]--[@ref9]\] Because a definitive diagnosis of AIP, based on its characteristic histopathology, can only be made using surgically resected tissues, establishing preoperative criteria for AIP using biopsy specimens has not been practical.

Some recent reports of pancreas adenocarcinoma associated with AIP have been made.\[[@ref1][@ref4][@ref5]\] Moreover, Kamisawa *et al*.,\[[@ref10]\] reported the possibility that pancreatic cancer may develop in AIP patients. They proposed that K-ras mutations may be frequently detected in AIP patients, and AIP may be a risk factor for gastric and colonic cancer.

EUS-FNA cytology improves the diagnosis of pancreatic masses, providing a sensitivity of 80%-90%, a specificity of 95%-100%, and an accuracy of 90%-95%.\[[@ref9]\] EUS-FNA cytology is often a helpful indicator for determining therapeutic strategies for patients with pancreatic masses, possibly leading to either resection or careful observation in patients in whom diagnosis, resectability, or operability are in question. In our case, the radiology findings suggested either AIP or chronic pancreatitis, and only the EUS-FNA cytology findings indicated pancreatic adenocarcinoma. Thus, EUS-FNA was a very useful tool for the preoperative differential diagnosis of pancreatic adenocarcinoma and AIP.

If patients partially meet the criteria for the diagnosis of AIP and/or the mass lesion in the pancreas remains unchanged during steroid therapy, resection should be considered because of the possibility of pancreatic cancer.\[[@ref4]\] Even if the cytological findings are negative for malignancy and the patient is diagnosed as having AIP, a possible association with adenocarcinoma should be considered. Indeed, our EUS-FNA findings showed numerous lymphocytes and plasma cells with associated necrosis. These findings seemed to indicate AIP, but atypical epithelial cells were present; thus, we were able to diagnose the patient as having pancreatic ductal adenocarcinoma accurately. EUS-FNA findings may be useful in guiding therapeutic management and may prevent the misdiagnosis of pancreatic tumors. EUS-FNA cytology should be further improved to enable pancreatic carcinomas to be distinguished from AIP, thereby preventing opportunities for potentially curative resections from being lost while avoiding unnecessary surgical interventions for those with AIP.
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